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QUICK-ATTACHSTEAM DISPERSION 
TUBES AND METHOD OF ATTACHMENT 

TECHNICAL FIELD 

The principles disclosed herein relate generally to the field 
of steam dispersion humidification. More particularly, the 
disclosure relates to a steam dispersion system including 
quick attach and detach steam dispersion tubes and methods 
of attachment thereof. 10 

BACKGROUND 

There are a number of different known configurations for 
steam dispersion humidification systems. One known con 
figuration utilizes a plurality of closely spaced steam disper 
sion tubes with steam dispersion nozzles for emitting steam. 
The plurality of steam dispersion tubes extend across the air 
duct and provide humidification steam to air flowing there- 20 
through. 

The plurality of steam dispersion tubes may extend from a 
central steam manifold Such as a header. In certain configu 
rations, the steam dispersion tubes may extend from a header 
at one end and be attached to the duct wall at the other end, 25 
usually through a bracket or a frame. In certain other configu 
rations, the steam dispersion tubes may be positioned 
between two headers Supplying steam to the tubes. 

In most conventional systems, attachment of the steam 
dispersion tubes, either to the header(s), or to the duct, may be 
a cumbersome and a time-consuming process, requiring 
many steps, a large number of parts and tools. 

For example, in one conventional method of attachment, 
holes are first drilled into a header wall. Lengths of tubing are 
cut into short stubs (e.g., 3 inch stubs). The stubs are aligned 
with the holes drilled into the header and welded at each 
stub-to-header joint. The walls of the header might warp from 
the heat caused by the welding, and, thus, might need to be 
straightened out. Once the stubs are welded onto the header, a 
eitheraplastic coupling piece or a hose cuff (i.e., a short piece 
of hose, for example, 2 inches in length) is slid over each of 
the stubs. The plastic couplings may be shaped in an inner 
diameter portion thereof to seat a number of sealing structures 
Such as O-rings, gaskets, etc., to provide a seal with outer 45 
diameter of the stubs. The plastic couplings may be friction 
fitted onto the stubs. In the case of hose cuffs, hose clamps 
may be used. 
The elongate steam dispersion tubes are slid into the other 

end of the plastic couplings or the hose cuffs and are sealed 50 
with sealing structures such as O-rings, gaskets, etc. Again, a 
friction fit for the plastic couplings or hose clamps for the 
hose cuffs may be used for attachment. 

In a single header system, the other end of the steam dis 
persion tubes may be attached to the duct wall through a 55 
frame or a bracket. A cap may be welded to the other end of 
the steam dispersion tube. A nut may be welded to the cap. 
From thereon, a bolt and a L-bracket may be used to attach the 
end of the steam dispersion tube to the duct wall. 
As described above, conventional spring dispersion tube 60 

attachment techniques are cumbersome, time-consuming, 
and require a large number parts and tools. The lengths of the 
parts including the stubs and the dispersion tubes have to be 
cut accurately to provide for correct fitment. Thermal expan 
sion of the parts may lead to failure of the seal joints. More- 65 
over, if the tubes need replacing, detachment thereof may be 
as cumbersome as their attachment. 
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2 
Other attachment methods providing convenient and quick 

mounting of steam dispersion tubes to a steam dispersion 
system, while providing strong seals, are desired. 

SUMMARY 

The principles disclosed herein relate to a steam dispersion 
tube that is configured for quick attachment and detachment 
of the tube to and from Steam dispersion systems. A steam 
dispersion system utilizing a biasing structure configured to 
provide a biasing force along the longitudinal axis of the 
steam dispersion tube when the tube is mounted to a steam 
dispersion system is also described. Methods of attachment 
and detachment of steam dispersion tubes is also described. 

According to one particular aspect, the disclosure is 
directed to a steam dispersion tube including a header and a 
mounting plate spaced from the header, wherein a steam 
dispersion tube including a first end and a second end and an 
interior cavity defined between the first end and the second 
end is mounted between the mounting plate and the header. 
The steam dispersion tube defines a longitudinal axis. A bias 
ing structure is mounted between the mounting plate and the 
header, wherein the biasing structure applies a biasing force 
on the Steam dispersion tube along a direction parallel to the 
longitudinal axis of the steam dispersion tube when mounted 
between the header and the mounting plate. 
A variety of additional inventive aspects will be set forth in 

the description that follows. The inventive aspects can relate 
to individual features and combinations of features. It is to be 
understood that both the foregoing general description and 
the following detailed description are exemplary and 
explanatory only and are not restrictive of the broad inventive 
concepts upon which the embodiments disclosed herein are 
based. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a perspective view of a portion of a steam disper 
sion system having features that are examples of inventive 
aspects in accordance with the principles of the present dis 
closure, portions of the steam dispersion system have been 
cut-away to illustrate certain internal features thereof; 

FIG. 2 is a front view of the steam dispersion system of 
FIG. 1: 

FIG. 3 illustrates the steam dispersion system of FIG. 1 
from a side view: 

FIG. 4 illustrates a perspective view of the upper ends of a 
plurality of Steam dispersion tubes having features that are 
examples of inventive aspects in accordance with the prin 
ciples of the present disclosure mounted to the steam disper 
sion system of FIG. 1; 
FIG.5 illustrates a perspective view of the lower ends of the 

steam dispersion tubes of FIG. 4 mounted to the steam dis 
persion system of FIG. 1; 

FIG. 6 illustrates another perspective view of the lower 
ends of the steam dispersion tubes of FIG. 5; 

FIG. 7 is a side view of the steam dispersion tube having 
features that are examples of inventive aspects in accordance 
with the principles of the present disclosure; 

FIG. 8 is a perspective view of a plug and a biasing struc 
ture configured for attachment to the upper end of the steam 
dispersion tube of FIG.7 for mounting to the steam dispersion 
system of FIG. 1; and 

FIG. 9 is a perspective view of a fitting configured for 
attachment to the lower end of the steam dispersion tube of 
FIG. 7 for mounting to the steam dispersion system of FIG.1. 
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DETAILED DESCRIPTION 

FIGS. 1-6 illustrate a steam dispersion system 10 having 
features that are examples of inventive aspects in accordance 
with the principles of the present disclosure. In the depicted 
embodiment, the steam dispersion system 10 includes a steam 
manifold (or chamber) in the form of a header 12 with a 
plurality of steam dispersion tubes 14 extending from the 
header 12. The header 12 receives humidification steam from 
a steam source (e.g., a boiler, an electric humidifier, a gas 
humidifier, etc.) and distributes the steam pressure evenly 
among the tubes 14 protruding therefrom. The steam tubes 14 
coming out of the header 12 disperse the steam to the atmo 
sphere at generally atmospheric pressure. 

In the depicted embodiment, the steam dispersion system 
10 is a single header system, wherein the dispersion tubes 14 
extend from a single header 12. The tubes 14 are attached at 
the other end to a portion of a frame structure 16 Supporting 
the dispersion system 10. Other configurations of steam dis 
persion systems can be provided according to the inventive 
features of the present disclosure. 
The frame structure 16 depicted includes a first sidewall 18, 

a second sidewall (not shown in the Figures), and a top wall 
22. The first and second sidewalls are attached to the header 
12 and the top wall 22 is spaced from the header 12 and 
extends between the sidewalls. The top wall 22 defines a 
plurality of openings 24 that are configured to removably 
receive ends of the steam dispersion tubes 14, as will be 
described in further detail below. 

In certain embodiments, the frame structure 16 may be 
mounted to a duct wall. In other embodiments, the steam 
dispersion system 10 may be a free-standing system. In addi 
tion, even though in the depicted embodiment, the steam 
dispersion tubes 14 are vertically oriented, in other embodi 
ments, the dispersion system 10 and the tubes 14 may be 
oriented in other directions. The illustrated system 10 is sim 
ply one example system provided to illustrate and describe 
the inventive features of the disclosure and should not be used 
to limit the inventive features described herein. 

The header 12, as depicted, includes a top wall 26, a bottom 
wall 28, a front wall 30, a rear wall 32, a right sidewall (not 
shown in the Figures), and a left sidewall 36, cooperatively 
defining an interior 38. In the depicted embodiment, the 
header 12 includes generally a rectangular cross-sectional 
shape, wherein the top wall 26, the bottom wall 28, the front 
wall 30, the rear wall 32, the right sidewall, and the left 
sidewall 36 are generally planar, defining Substantially right 
angles thereinbetween. In other embodiments, the header 12 
may be of other shapes such as round. 
The steam dispersion tubes 14 shown herein extend from 

openings 40 formed on the top wall 26 of the header 12. As 
noted above, the tubes 14 are attached at their otherends to the 
top wall 22 of the frame structure 16. 
An example embodiment of a steam dispersion tube 14 

having features that are examples of inventive aspects in 
accordance with the principles of the present disclosure is 
shown in FIG. 7. The steam dispersion tube 14, includes a 
generally cylindrical wall 42 defining an outer Surface 44 and 
an inner surface 46 (see FIG. 6) extending from a first end 48 
to the second end 50. In other embodiments, the steam dis 
persion tube 14 may be of other shapes, such as square, 
triangular, elliptical etc. Also, in other embodiments, the 
steam dispersion tube 14 may beformed from multiple pieces 
that are attached together to form the tube. The steam disper 
sion tube 14 defines a longitudinal axis A. 
The steam dispersion tube 14 defines a hollow interior 52 

for carrying steam. The steam dispersion tube 14 includes a 
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4 
plurality of openings 54 through the cylindrical wall 42 for 
emitting the steam. As depicted, the outer Surface 44 of the 
cylindrical wall 42 may be covered with insulation 56. The 
insulation 56 may define a plurality of openings 58 through 
the insulation 56 that are aligned with the openings 54 of the 
steam dispersion tube 14. A material that may be suitable for 
the insulation 56 will preferably be one that meets 25/50 
flame/smoke indexes for UL723/ASTM E-84, making it 
acceptable for use in air ducts/plenums. It has also been found 
that a material that is suitable for the insulation 56 should 
preferably be a good insulator, having a low thermal conduc 
tivity, preferably, less than about 0.35 Watts/m-K (2.4 in-hr/ 
ft degF.). One such material that has been identified to meet 
the above-listed criteria is polyvinylidene fluoride (i.e., 
PVDF) fluoropolymer. Please refer to U.S. patent application 
Ser. No. 1 1/521,083, filed Sep. 13, 2006, entitled “INSULA 
TION FOR A STEAM CARRYING APPARATUS AND 
METHOD OF ATTACHMENT THEREOF, for further 
description of a number of insulation materials suitable for 
the steam dispersion system 10, the entire disclosure of which 
application is incorporated herein by reference. 
As shown in FIGS. 1 and 4-6, the tube 14 includes steam 

delivery points 59 defined by nozzles 60 (i.e., tubelets) pro 
vided in the openings 54. It should be noted that in other 
embodiments, the steam delivery points 59 may be defined 
simply by the openings 54 of the tubes 14 without the use of 
any nozzles. 
The nozzles 60, as depicted, are generally cylindrical in 

shape and project inwardly in a direction from the outer 
surface 44 to the interior 52 of the steam dispersion tubes 14. 
Each nozzle 60 defines a throughhole 62 which leads to a 
steam exit 64. The throughhole 62 is in fluid communication 
with the hollow interior 52 of the steam dispersion tube 14. 
The nozzles 60 may be coupled to the steam dispersion 

tube 14 by being press-fit into the openings 54. Each nozzle 
60 may define a shoulder 66 that abuts against the outer 
surface 44 of the cylindrical wall 42 of the steam dispersion 
tube 14. 

It should be noted that the nozzles 60 depicted in the 
embodiment of FIGS. 1-7 is simply one non-limiting example 
structure for exiting the steam from the dispersion tubes 14. 
Other structures are certainly possible. For example, in other 
embodiments, the nozzles may be formed integrally with the 
cylindrical wall 42 of the steam dispersion tube 14 instead of 
being removably disposed. In other embodiments, as dis 
cussed above, the steam delivery points 58 may be defined 
simply by the openings 54 of the tubes 14 without the use of 
any nozzles 60. In yet other embodiments, a steam dispersion 
tube 14 may include a fine mesh configuration, a porous 
material, or a woven material defining hundreds, even thou 
sands, of Steam delivery points. 
An example attachment technique for attaching the tubes 

14 to the steam dispersion system 10 is described in reference 
to FIGS. 4-9 As shown in FIGS. 4 and 8, according to one 
example, a plug 70 is provided for attachment to and sealing 
the first end 48 of the tube 14. The plug 70 may be formed 
from a polymer or another Suitable material for sealing the 
end of the tube 14. The plug 70 includes a seal portion 72 and 
a mounting portion 74 with a flange 76 defined thereinbe 
tween. The seal portion 72 is sized to provide a friction fit 
within the inner surface 46 of the steam dispersion tube 14. 
The flange 76, in the depicted embodiment, is generally cir 
cular and is configured to abut against an edge 78 defined by 
the first end 48 of the dispersion tube 14 to limit further 
insertion of the plug 70. 
The mounting portion 74 of the plug 70 is generally elon 

gate. The mounting portion 74 is configured to be inserted 
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into an opening for mounting the steam dispersion tube 14 to 
a steam dispersion system. As discussed previously, the open 
ing may be of a frame top wall 22 or another structure for 
mounting the steam dispersion tubes 14 onto a steam disper 
sion system 10. In the depicted embodiment, the mounting 
portion 74 defines a circular configuration that tapers out 
wardly going from the upper end 80 of the plug 70 toward the 
lower end 82, wherein the diameter D of the mounting portion 
increases as it extends downwardly toward the flange 76. 
The mounting portion 74 of the plug 70 is also configured 

to receive a biasing structure 84. When the steam dispersion 
tube 14 is mounted to the steam dispersion system 10, the 
biasing structure 84 is captured between the flange 76 of the 
plug 70 and the structure defining the mounting opening (e.g., 
the top wall 22 of the frame 16). In the depicted embodiment, 
the biasing structure 84 is depicted as a coil-spring. Other 
types of biasing structures such as dampers, other types of 
springs, etc. may also be used. 

According to the present disclosure, the biasing structure 
84 may be any resilient structure that provides a biasing force 
on the Steam dispersion tube 14 along a direction parallel to 
the longitudinal axis A when the tube 14 is mounted to the 
system 10. 
As shown in FIG. 8, the coil-spring 84 is slid over the 

mounting portion 74 of the plug 70 from the upper end 80, 
where the diameter D of the mounting portion 74 is smaller. 
Adjacent the flange 76 of the plug. 70, the diameter D of the 
mounting portion 74 is increased and is preferably sized to 
provide a snug friction fit with the coil-spring 84 to lock the 
Spring into place. 

It should be noted that the mounting portion 74 of the plug 
70 depicted is configured to receive a coil-spring type biasing 
structure 84. Depending upon the type and the shape of the 
biasing structure 84 used, the mounting portion 74 can take on 
other configurations. The depicted embodiment should not be 
used to limit the inventive features of the present disclosure. 

It should also be noted that although in the depicted 
embodiment, the biasing structure 84 is shown as being 
attached to the steam dispersion tube 14, in other embodi 
ments, the biasing structure 84 can be attached to other parts 
of the system 10, such as the top wall 22 of the frame 16. In 
this manner, the biasing structure 84 may still be compressed 
against an end 48 of the tube 14 when the plug 70 is being 
inserted into an opening 24 of the top wall 22 of the frame 16. 

In other embodiments, the biasing structure 84 may be 
located at portions of the dispersion tube 14 other than adja 
cent an end 48 of the tube 14. For example, in certain embodi 
ments, a coil-spring may be large enough in diameter to go 
around a portion of the cylindrical wall 42 of the dispersion 
tube 14 and be compressed against a peripheral flange that 
may be located at location along the length L of the tube 14. 
As long as the biasing structure is configured to apply a 
biasing force on the steam dispersion tube 14 along a direc 
tion parallel to the longitudinal axis A of the steam dispersion 
tube 14 when mounted on the system 10, a number of differ 
ent configurations can be used. 

Although illustrated as being a circular coil-spring, the 
biasing structure 84 can take on other shapes and forms. Such 
as being square in cross-sectional profile. 
Now referring to FIGS.5, 6, and 9, for mounting the second 

end 50 of the steam dispersion tube 14 into an opening 40 
formed on the header 12, a circular fitting 90 may be used. In 
one embodiment, the fitting 90 may be made out of metal 
(e.g., aluminum). 
The fitting 90 is shown in further detail in FIG. 9. As 

depicted, the fitting 90 includes an inner surface 92 and an 
outer surface 94. The diameter of the inner surface 92 of the 

10 

15 

25 

30 

35 

40 

45 

50 

55 

60 

65 

6 
fitting 90 is sized to receive the outer surface 44 of the dis 
persion tube 14 with a friction fit. The inner surface 92 of the 
fitting 90 defines a radially inwardly protruding lip 96 adja 
cent a lower end 98 of the fitting 90. The lip 96 is configured 
to contact an edge 100 defined by the second end 50 of the 
steam dispersion tube 14 to stop further insertion thereof. 
The outer surface 94 of the fitting 90 defines a radially 

outwardly protruding flange 102 adjacent an upper end 104 of 
the fitting 90. The flange 102 is configured to abut a surface 
such as the top wall 26 of a header 12 when the tube 14 is 
mounted to a steam dispersion system 10 to limit further 
insertion of the tube 14. 
A seal structure 108 may be slidably placed onto the fitting 

90 and may be positioned underneath the flange 102. The seal 
structure 108 is captured between the flange 102 and the top 
wall 26 of the header 12 when the tube 14 is mounted to the 
system 10. In the illustrated embodiment, the seal structure 
108 is depicted as a gasket having a square cross-sectional 
profile. Other types of sealing structures 108 (such as O-rings, 
etc.) may be utilized. 
The fitting 90 may define a recess 110 below the flange 102 

for seating the seal structure 108. The recess 110 is defined by 
the flange 102 at an upper end 112 and a second smaller lip 
114 at a lower end 116. As noted, when the second end 50 of 
the steam dispersion tube 14 is mounted to an opening 40 of 
the header 12, the seal structure 108 is captured between the 
top wall 26 of the header 12 and the flange 102 of the fitting 
90. 

In mounting a steam dispersion tube 14 to the steam dis 
persion system 10, once the plug 70 with the coil-spring 84 
and the fitting 90 arefrictionally fit to the first and secondends 
48, 50, respectively, of the dispersion tube 14, the upper end 
48 of the steam dispersion tube 14 is first inserted into an 
opening 24 formed in the frame 16. The mounting portion 74 
of the plug 70 is inserted with the biasing structure 84 being 
captured between the frame 16 and the flange 76 of the plug 
70. Then, the upper end 48 of the tube 14 is pushed toward the 
frame 16, compressing the biasing structure 84, until the 
lower end 50 of the tube 14 (with the fitting 90 mounted 
thereon) can be inserted into an opening 40 in the header 12. 
When the second end 50 is inserted, the seal structure 108 is 
captured between the flange 102 of the fitting 90 and the top 
wall 26 of the header 12. The downward biasing force of the 
biasing structure 84 ensures a good seal between the fitting 90 
and the header opening 40 by compressing the seal structure 
108 against the top wall 26 of the header 12. 

If a steam dispersion tube 14 needs to be removed from the 
system 10, the upper end 48 of the tube 14 is first pushed 
upwardly toward the frame 16, compressing the biasing struc 
ture 84, until the lower end 50 of the tube 14 (with the fitting 
90 thereon) can be lifted out of the header opening 40 for 
removal. 

It should be note that the sealing technique described 
herein for sealing the second end 50 of the tube 14 to the 
header12 is simply one example configuration and should not 
be used to limit the inventive features of the disclosure. 
The steam dispersion tube 14 of the present disclosure and 

the mounting method thereof provides a number of advan 
tages over conventional mounting configurations and tech 
niques. 
The method of the present disclosure enables rapid instal 

lation and removal of the dispersion tubes 14, with essentially 
no tools. The present method of attachment accommodates 
tolerance stack-up of components, ensuring that the disper 
sion tubes 14 consistently fit into the frame 16 of the steam 
dispersion system 10. The present method of attachment 
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accommodates for thermal expansion of the dispersion tubes 
14 and/or other parts of the dispersion system 10, such as the 
header 12. 

The biasing structure 84 of the present system 10 accom 
modates any vertical displacement between parts of the sys 
tem 10. The biasing structure 84 is positioned and configured 
Such that it can either continuously take up any slack or allow 
for expansion. For example, a continuous downward force is 
provided on the seal structure 108 to compress it against the 
header top wall 26, forming a strong seal with the opening 40 
in the header 12. Also, since the header steam chamber might 
be pressurized (e.g., up to 8" H20, 0.29 psi, or 42 lbs/ft), the 
biasing structure 84 can accommodate an upward force that 
might be created by the displacement of the header top wall 
26. 
The continuous downward force provided by the biasing 

structure 84 may also help seal any features within the header 
chamber to the header top wall 26. For example, in a system 
that includes a header 12 that is divided into more than one 
chamber with a header divider, the downward force of the 
biasing structure 84 against the top wall 26 of the header 12 
can compress any sealing features on the header divider 
against the bottom face of the header top wall 26, ensuring a 
tight seal between the two or more chambers. Please see U.S. 
patent application Ser. No. 1 1/804.991, filed Aug. 20, 2007, 
entitled “DEMAND ACTIVATED STEAM DISPERSION 
SYSTEM, for an example steam dispersion system utilizing 
aheader that is divided into more than one chamber, the entire 
disclosure of which application is incorporated herein by 
reference. In such a system, a first plurality of steam disper 
sion tubes may communicate with one chamber while a sec 
ond plurality of steam dispersion tubes communicate with the 
other chamber. The first or the second pluralities of tubes may 
be selectively turned on or off depending upon the humidifi 
cation demand needed. 

Further advantages of the mounting method of the present 
disclosure includes the possible elimination of parts Such as 
tube stubs, plastic couplings, hose cuffs, large number of 
sealing structures, etc. Elimination of these parts may lead to 
reduction in costs for installation. Processes Such as drilling, 
welding, header wall straightening, coupling installation, and 
O-ring installation may be limited or eliminated. Assembly 
time may be reduced. 

With the mounting method of the present disclosure, the 
second end 50 of the dispersion tube 14, with the fitting 90 
mounted thereon, protrudes into the interior 38 of the header 
12, Versus being butted up as a stub in the conventional 
techniques. This might ensure that all condensate formed 
within the tube 14 falls into the header 12 without having to 
rely upon O-ring seals of plastic couplings used in conven 
tional methods of attachment. Risks of torn O-ring material 
dislodging and fouling structures such as traps within the 
header 12 might be reduced or eliminated with the attachment 
method of the present disclosure. 

Although in the foregoing description of the steam disper 
sion system 10, terms such as “top”, “bottom”, “above'. 
“below”, “upward, and “downward” may have been used for 
ease of description and illustration, no restriction is intended 
by such use of the terms. The steam dispersion system 10 
described herein can be used in any orientation within a duct. 
The above specification, examples and data provide a com 

plete description of the manufacture and use of the composi 
tion of the inventive features of the disclosure. Since many 
embodiments of the inventive aspects of the disclosure can be 
made without departing from the spirit and scope of the 
disclosure, the inventive aspects reside in the claims herein 
after appended. 
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8 
We claim: 
1. A steam dispersion system comprising: 
aheader defining a steam chamber, the header including an 

opening communicating with an exterior of the header; 
a mounting plate spaced from the header, 
a steam dispersion tube including a first end and a second 

end and an interior cavity defined between the first end 
and the second end, the steam dispersion tube defining a 
longitudinal axis, wherein the first end of the steam 
dispersion tube is mounted to the mounting plate and the 
second end of the Steam dispersion tube is mounted to 
the header such that the opening of the header is in fluid 
communication with the interior cavity of the Steam 
dispersion tube, the steam dispersion tube defining at 
least one opening for dispensing steam to an exterior of 
the steam dispersion tube when mounted between the 
header and the mounting plate; and 

a biasing structure positioned between the mounting plate 
and the header and axially aligned with the longitudinal 
axis of the steam dispersion tube. 

2. A steam dispersion system according to claim 1, wherein 
the biasing structure is located between the first end of the 
steam dispersion tube and the mounting plate. 

3. A steam dispersion system according to claim 1, wherein 
the biasing structure is a coil-spring. 

4. A steam dispersion system according to claim 1, wherein 
the steam dispersion tube is removably mounted to the 
mounting plate and the header Such that the steam dispersion 
tube can be mounted or removed by compressing the biasing 
Structure. 

5. A steam dispersion system according to claim 1, wherein 
the steam dispersion tube includes a plug sealing the first end 
of the steam dispersion tube and the biasing structure 
mounted to the plug, wherein the plug is removably inserted 
into an opening formed in the mounting plate and the biasing 
structure becomes positioned between the first end of the 
steam dispersion tube and the mounting plate when the steam 
dispersion tube is mounted between the mounting plate and 
the header. 

6. A steam dispersion tube according to claim 5, wherein 
the steam dispersion tube includes a flange adjacent the sec 
ond end, wherein the steam dispersion tube is removably 
mounted to the opening of the header with a seal structure 
captured between the flange and the header, the seal structure 
compressed by a compression force provided by the biasing 
structure when the steam dispersion tube is mounted. 

7. A steam dispersion tube according to claim 6, wherein a 
portion of the steam dispersion tube protrudes into the steam 
chamber of the header when the steam dispersion tube is 
removably mounted between the header and the mounting 
plate. 

8. A steam dispersion tube according to claim 1, wherein 
the mounting plate is part of a frame structure configured to 
Support a plurality of steam dispersion tubes extending 
between the mounting plate and the header. 

9. A method of attaching a steam dispersion tube to a steam 
dispersion system, the method comprising: 

providing a header defining a steam chamber, the header 
including an opening communicating with an exterior of 
the header; 

providing a mounting plate at a first distance from the 
header; 

providing a steam dispersion tube including a first end and 
a second end and an interior cavity defined between the 
first end and the second end, the steam dispersion tube 
defining at least one opening for dispensing Steam to an 
exterior of the steam dispersion tube: 
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mounting the first end of the steam dispersion tube to the 
mounting plate; 

inserting the second end of the steam dispersion tube into 
the opening of the header, and 

placing a biasing structure at a location between the mount- 5 
ing plate and the header inline with a longitudinal axis of 
the steam dispersion tube. 

10. A method according to claim 9, further comprising 
providing the biasing structure between the first end of the 
steam dispersion tube and the mounting plate. 

11. A method according to claim 10, further comprising 
removing the steam dispersion tube from the steam disper 
sion system by pushing the steam dispersion tube against the 
mounting plate to compress the biasing structure against the 
mounting plate and lifting the second end of the steam dis- 15 
persion tube out of the opening of the header. 

12. A method according to claim 10, further comprising 
inserting a plug into the first end of the steam dispersion tube 
to seal the first end thereof and placing the biasing structure 
on the plug. 

13. A method according to claim 12, further comprising 
providing an opening in the mounting plate and inserting a 
portion of the plug into the opening of the mounting plate with 
the biasing structure positioned between the first end of the 
steam dispersion tube and the mounting plate. 

14. A method according to claim 9, wherein the biasing 
structure is a coil-spring. 

15. A method according to claim 9, further comprising 
mounting a plurality of steam dispersion tubes between the 
mounting plate and the header. 

16. A method according to claim 9, further comprising 
placing a seal structure between the steam dispersion tube and 
the opening of the header. 

17. A steam dispersion tube comprising: 
a first end and a second end and an interior cavity defined 

between the first end and the second end; 
at least one steam dispersion opening located between the 

first end and the second end for dispensing steam to an 
exterior of the steam dispersion tube: 

a plug sealing the first end, the plug defining an elongate 
portion; 
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a biasing structure placed on the plug, wherein the biasing 

structure is configured to compress against the first end 
of the steam dispersion tube when the elongate portion 
of the plug is inserted into an opening in a steam disper 
sion system. 

18. A steam dispersion tube according to claim 17, further 
comprising a radially outwardly extending flange adjacent 
the second end. 

19. A steam dispersion tube according to claim 18, further 
comprising a seal structure located underneath the flange 
between the second end of the steam dispersion tube and the 
flange. 

20. A steam dispersion tube according to claim 17, further 
comprising a plurality of steam dispersion openings located 
between the first end and the second end for dispensing steam 
to an exterior of the steam dispersion tube. 

21. A steam dispersion system comprising: 
aheader defining a steam chamber, the header including an 

opening communicating with an exterior of the header; 
a mounting plate spaced from the header, 
a steam dispersion tube including a first end and a second 

end and an interior cavity defined between the first end 
and the second end, the steam dispersion tube defining a 
longitudinal axis, wherein the first end of the steam 
dispersion tube is mounted to the mounting plate and the 
second end of the Steam dispersion tube is mounted to 
the header such that the opening of the header is in fluid 
communication with the interior cavity of the Steam 
dispersion tube, the steam dispersion tube defining at 
least one opening for dispensing steam to an exterior of 
the steam dispersion tube when mounted between the 
header and the mounting plate; and 

a biasing structure mounted between the mounting plate 
and the header, wherein the biasing structure applies a 
biasing force on the steam dispersion tube along a direc 
tion parallel to the longitudinal axis of the steam disper 
sion tube when mounted between the header and the 
mounting plate. 


